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I. Introduction

The 1or€ range objective of the Red l,lo1f Recovery kograrn has always been to
reintroduce this exbinct-in-the-wifd species into portions of its historic
r€nge. TLre red wol-f has been eharacterized by several writers as the "Flyirrg
Dutclunan" of the wildl-ife world--a species that has sowht a safe haven since
the rdd 1970s. Ttris report has been prepared in an effort to bring forward
the latest infor:nation a',rail-able on the historical status of the species, the
'various factors that l-ed to its ultinate demise in the wild, and the efforts
being rnade to recover this unique arrinal in portions of its historic mr€e.

II. Historic O'rerview

The Genus Canis in North America

At this time the most authoritative treatise on the origins of wil-d North
American canids is for.rrrd in Nor.rak's (1979) North Anerican Quaternary Canis.
Nowak has concluded that the genus Canis arose in the New World by the nidrrle
P1iocene. He has postulated that at some early point in time, an element of
the primitive stock of snall wolves in the New Wor1d entered E\rrrasia where
they eventr:aIly gave rise to wtrat we now lorow as the gray wolf (Canis lupus).
During this time, other primitive cenines in the New Worl-d evolved
independentJ-y into for.ns that we now recognize as the coyote (C. latrans) and
the red wolf (C. rufus). It appears that at some point after the long periods
of glaciation, the gray wolf then invaded North America from Asia. Thus, the
red wol-f is a much older forrn of Canis and the only North American wolf to
have evolved entirely in the New World.

AIthoWh it r"ras historj-cally a western canine, r+ith man's help, the coyote has
napidly expanded its range in the Ia"st century. Today it is found thror:ghout
Norttr America. The domestic dog (e. faniliaris) was introduced by nan to
North America and is the most numerous species for.rrd in the genus Canis.
Al-though an occasional- dog is obserwed in the wild, the species has not become
an esta.blished wild forn in North America. Dogs have been Isrown to hybridize
with wolves and coyotes.

WoIf populations aror:nd the world have been effectively reduced by man's
activities. Ttre gray wolf has been extirpated fron much of its historic
rar€er and by 1970 the red wolf rqa.s reduced to a rennant species. In 1980 the
U.S. Fish and Wildlife Serrrice deternined the red wolf to be extinet in the
wild. Since then, the species has existed only in captivity.

Range of the Red Wolf

Early orplorers of the Southern Linited St^ates often encountered wolves, but
the first to describe the red wol-f nas Bartram ( 1791 ) , who collected a type
specimen il Florida. Audubon and Bachnan (1851) described a r:niquely rd
Texan wolf and also a black Anerican wolf wtrich frequented the western
portions of Kentucky. Young (1944) deternined that the red wolf is a
distinctly Aurerican species with a restrieted range, while Paradiso and Nowah
(1971), in reviewing the toronomic status of the redwolf, concluded that this
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wo]-f is essentially a "warm15-adnpted" species in contrast to the more cold-
adapted gray wo1f.

By the early 1970s, red wolves were for.u:d only in l,ouisiana and Texas. of the
three subspecies that may have existed, only C. rufus gregoryi surv,ives
today. This subspecies originally ranged from east Texa.s to the State ofl'lississippi. It probably occumed throughout Arkansas, I'lissor:ri, southern
Ill-inois, Kentuclry, and Indiana. The eastern subspecies of the red wolf,
C. r. floridanus, is thought to have become extinct during the early 1900s
(Carley 1975). It appears that this subspecies existed during eolonial da1-s
along the Atlantic seaboard from southern Delareare and Pennsylvania to
Florida and westward through Alabarna, central- Tennessee, and eastern Kentuclry.
The third subspecies, C. r. rufus, was for:nd only from central Texas to east
Texas and becarne extinct in the late 1960s (CarJ_ey lgTS),

Relationship with other Canis

In strnnarizing the historical- evidence of the rnany circurnsta,nces that l-ed to
the demise of the red wolf, it is imperative that treatrnent be provided the
origj-rra-L conditions that rnaintained the species. As pointed out by paradiso
and Nowak (1971), the coyote and redwolf are allopatric sp,ecies. Their range
met along a line that ran throwh central Texas and Oiilatrorna, witJr C. l-atrans
co-inhabiting the drier western regions and grasslands with subsp""ies of ttr"gray woIf. Carris rufus, however, r-ras fowrd primarily irr the southea.tern
forests' swamps, coastal marshes, and prairies. Due to d.ifferences in socialstructure, it appears that these two species rnainta.ined themsefves r^rith little
interbreeding as late as the 1900s.

A mueh more il-Iusi-ve problem concerns the historical rel-ationship of e. lupus
with Q. rufus in the eastern Linited States. How and precisely r^rtrere ttreir
rar€e net and/or overlapped wilt probably ah+ays be subject to debate. Or,rer
tirne, this range bowrdary likely moved back and forth as much as severa.l
hurrdred nil-es as elimatic and other conditions changed.. A critical
examination of fossil records and recent archeological deposits by Nor.rak
(1979) demonstrate a generalized range for C. rufus south arrd east of a line
from southern Pennsylvania throWh southern C)eio, southern Illinois and
Indiana, central Mi-ssouri, and eastern Oklahonra and Texas (see map No. 1).
Noreak's work also identified fossil Q. lupus finds in western Virginia ald
extreme northwestern Georgia. These finds indicate some potential for the
overlap of C. rrfus ard C. Iupus along the higher elevations of the southern
Appalachian Mor:ntains. A discussion in 19?9 with Dr. Fredricli S. Barkalow,
Jr. (personal cornnuni.cation) at North Carolina State llniversity revealed a
probable red wolf find dating from about 1?00 A.D. in Macon Cor:nty, North
Carolina. This right naxilLary fragnent was also examined by Dr. Ronald Nowak
wtro determined the specimen to be probably C. rlfus (personal corununication).

It should be stressed that in many range Epsr most notable of wfiich was Hal-I
and Kelson (1959)' the red wolf r.ras depicted as being historically excluded
fron South and North Caro1ina, Virginia, and aII but the extreme western
portions of Kentucky and Terrressee. The revisionary work of Nowak (19?g) has
placed the historical range of this species in a much clearer perspective.
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Htunan Conflicts

When the first Anerican settlers arrived in wtrat is now the southern At-lantic
States, they typically brought with them deeply-rooted European fear and
hatred for wol-ves. I'4any of these Old World attitudes were for:rrded on an
animal that apparently wEIs more aggressive tharr its North American
counterpart. l{hether more aggressive or not, these O1d World fears centered.
on the wolf as being not only a menace to farm and flock, but also in concert
with the Devil. Sata,n's servants ehanged from hunran form to wolf form as
werewol-ves (Oakley 1986) .

With these ingrained fears, it is little wonder that New World wolves were
pursued with vengeanee' and indeed, by 1920 Q. f. floridanus was extir.pated in
the South Atl-antic States. The speeies, by this time, had also lanished from
southeastern Xartsas and central Oklatroma and from nueh of its forrner rarrge in
Texas. By the late 1930s it is thought that there existed only two viable
concentrations of red wolves. One of these was located in the Ozark-O.rachita
Mourrtain region of Arkansas, eastern Oklahoma, and southern I'{issouri, and the
other was in the stil-l extensive river botton forests and coastal regions of
Louisiana and southeast Te:ras (Nowak 19721

III. Ttre Demise of a Snecies

I'{,an played the najor role in the extirpation of the eastern subspecies of red
wolf, Q. f. floridanus. As mentioned earlier, fear and a gross
misunderstarding of the anfunal led to early bor.urties and ildiseriminate
killing of wolves. Secondary inpacts by nan inch.rded extensive land elearing
and drainage projects during the early 1900s. The advent of World War I, with
resultant logging and mineral exploration and road develolment, opened up last
vesti$es of once remote habitat and probably r*as the firral blow that
el-iminated C. g. floridanus. These activities had similar impacts on other
J-arge predators, including the Florida panther (Feris concolor coryi).

These conditions paralleled the decline of deer herrls and other forest
wil-d1ife which could have affected red wolf populations as prey species. It
is probably no coincidence that deer herds in the Southeast reached their
all-ti-ne 1ow point in population around 1920 (Barick 1951), a date that
approxirnates the demise of C. r. floridanus. With deer at all-time lows,
wolves were probably forced into closer contact with rnan ard agricultural-
lands which tJpically harbored snal1 prey species sueh as rabbits. Livestock
undoubtedly attracted some wolves with resul-tilg wolf-related losses. A-11 of
these factors contributed to intensified predator control efforts.

Beginning arorxrd 1920, enough forest habitat had been cutover in eastern Texas
and Oklatrona to intensify an eastr*ard surge by C. latrans. This adaptable
species resporrded for reasons that go beyond changes in land use. As
nentioned earlier, for thousarris of years it appears that C. latrass and
Q. rufus existed along a north-south line that roughry ai.'iaeaG ana
Oklahonra. As predator control- efforts becarne more efficient, the larger apd
more easily caWht red wolf (Pinrlott, et aI. 1968) was totally rernoved from
extensive areEls while in other areas its social stmcture was destroyed. Into



5

these vacated niches flowed Q. latrans. over the years the situation becarne
more and more threatening for ttrE rea *off. The possibility that the species
wa"s a.ctually in dar€er of becoming ertinct r^ras first voiced. by l4cCarley
( 1962) .

Paradiso and Nor+al< (1977) 
' in reviewing the circumstances that l-ed to the

decline of C. r. rufus and C. r. gregoryi, 1rcint out that red. wolf museum
specimens coli-ected west of the Mississippi River after the 1930s were mrrch
smaller tharr those collected prior to the 1930s. T?rese they d.escribe as a"different kind of canid. " This sitr:ation was especially prevalent 1-n
northeast Texas, southern l,ouisiana, and portions of Arkansas where
significant morphological- diversity of representative canids indicated
hybridization between red wolves and eoyotes. This d-id not
in old-ahoma and Missouri ntrere Q. l-atrarrs simpry replaced c.
of effective control efforts.

appear to be true
rufus as a resuLt

By 1972' the range of the red wol-f had been eroded down to a smal-] coastal-
unit that included parts of Liberty, Charnbers, Jefferson, Brazoria, Galveston
and llaris Cor:nties in southeastern Texas, and Cameron and Calcasieu parishes
in southwestern l,ouisiana (Riley and McBride 1972). Here the red wolf
continued to be threatened by man, and an ever expanding coyote population
that threatened to overllhelm the species urrless dranratic actions were taken by
the Service.

fV. The Recovery prograrn

In anticipation of the passage of the &rdangered. Species Act, the U.S. Fish
and Wildlife Service est^ablished a fornal recovery progran for the red wolf inthe faII of 1973. Responsibility for the program was assigned. to the Texas
State Office of the Service's Division of Ani:nal Danage Controf in San
Antonio' Texas. Mr. Gurtis J. Carley r+as selected to be the program kojectLeader. A Red WoIf Recovery Progrram office was est^ablished in Beanunont,
Texas, near the heart of the ro,mninin€! range of the species. With the field
progran for the red wolf al-ready wrderr.ray, the Endarulered Species Act r^ras
passed on December 28, 1973.

The recovery progran was established on the basis of infor:nation indicatingthat a pure popuJ-ation of red wolves still existed in southeast Texas and
afiacent €lreas of Louisiarra. However, early fiel-d worh soon d.iscovered thatthe "hybrid sr.ranrn" had already invaded the l-ast area of the red wolf,s
historic range. Anong the canines of the area, wol-ves appeared. to be in theminority. This firlLing completely redirected. the reeovery prograrn from arr
objective of local preserwation to one of planrred extinction of the species in
the wild. Ttre decision to remove ttre last red wolves from the wild could only
be iustified throueh the deveLopnent of a long-rar€e objective to eventr:ally
return the species to areErs of its historic range.

The early Red Wolf Recovery Program was multifaceted.. Since approx.imately 98
percent of the final range of the species was in private ownership, the firstpriority of the prograln r"ras to respond i-mrediately to arry and all canine
darnage complaints. Ttris action gave the program access to canine populatiorrs
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on private landsr reduced htunan persecution of the species, and Eained
landowner cooperation. lihile responding to darnage complaints, the program had
to simultaneously develop methods for determining "pure" wolves and wolf-Iike
hybrids' establish a captive breeding/certification program, monitor and
evah.ate alleged red wolves already in the Nation's zoos, develop and disperse
public information, and evaluate sites and procedures for reestablishrnent of
the species in the wild.

Having solicited proposals from several zoo facilities, a captive breed.ing/
certification progran was est^ablished on November 26, 1g?3, through a
cooperative Fgreement between the U.S. Fish arrd WiLdlife Service and the
Metropolitan Park Board of Tacona, Washington. Ttre progrann r+as to be
adninistered by the Board's Point Defiance Zoological Park und.er the direction
of ltlr. Nornart R. Winnick. Coordination of the effort r"ras administered by the
Beanrmont, Texas, field office of the recovery prograrn.

Pending developnrent of procedures for appointing endar€ered species recovery
tearns under the new h:dangered Species Act of 1973, the Southwest Regional-
Office of the U.S. Fish and Wildlife Service established an Interin Red WoIf
R'ecovery Team on August 4r 1974. Since a biol-ogical staff was already working
with the species, the pur?ose of the tearn r+as to advise and art'ni nistratively
assist the program in accorrplishing it's objectives. Tean members were
carefully selected not so much for their biological lo:ow1edge, but for their
Iarowledge of state and Federal agency processes, procedures, and resources.
Ilr. Russel W. Clapper, Manrager of the FWS Anahuac National Wildlife Refuge,
was seleeted as the Team l,eader. Serwi-r€ with Mr. Clapper were Mr. George R.
Abrahan (FWS)I Mr. Joe Herring (Louisiana Department of Wildlife and.
Fisheries) r md l'lr. Floyd Potter (Te>ras Parks and Wildlife Departrnent), A
nr.unber of consultants were officially desigrrated to advise the recovery tearn
and arrangernents were nade for the tean to confer with anyone who might have
special lorowledge that would be helpful- in developing recorrnendations. The
Interim Recovery Team held it's first workir€ neeting i-n October 19?4. The
interim tean was subsequently officially appointed in Jarruary lgzb,

Due to the urgency of implenenting recovery of the species, contracted str:dies
were li-rrited to those that would contribute directly to the objective of
recovery. hoposed reseaneh projects were cErreful-ly eval:ated for ttreir
potential of providing imnediate inforrnation that would significantly aid the
progran in neeting its objectives. During the course of the program, only
four projects were approved as having inrnediate benefit to the species. These
projects related to sonographic analysis of carrine vocalizations as an aid in
l-ocating and censusing canines in the wild; electrophoretic and chromosonal
analysis of canines to aid in identification of red wolves ard wolf-like
hybrids; develolnent of techniques for x-raying slel-Is of live canines to
compare them to skulls of kl:rown wolves from rmseuun collections; ald a;1
evaluation of internal and external parasites found in the canine population
of ttre red wolf ra.nge. A11 canines obtained by the field program were
carefully examined and evaluated. Complete records were obtained for each
ani-ural. In adclition to attenpting to recover the red wolf , the program r^ras
now also docrmrentir€ the demise of a species through hybridization in the
wild. Due to the confusion of chana.cteristics displayed by the hybrid
infested population' no one character coul"d be used to identify true wolves.
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It r^ras possible for even the most wolf-appearing ani'nal to simply be a wolf-
like hybrid. Therefore, a number of "indicators" were used to determine the
probability that an animal r^rErs a wolf . Ttre indicators used included gross
taronornic measr:rements, skull x-rays, electrophoretic and vocalization
analy'sis, and lmowledge of other canines examihed from the sane area as the
anlrnl in question.

Canines determined to be possible wolves were pla.ced in the breeding/
certification program, or if all facilities were full, they were released with
radio collars on public l-ands or where private land-owners gave pernission.
Since releasing captured coyotes and/or hybrids would tend to alierrate private
landowners and would increase the worh load of the recovery effort due to
unavoidable recaptures of arrinrals, aII canines detennined to not be wolves
were hr.unarrely euthanizd,, arrd their skeleta-l- renains and data cards were
preserved as docunentation of the canine population that r-ras examined by the
program. When the field progran r+as concluded, all acquired specimens and
dat^a were transferred to the U.S. Nati.onal l{usermr, Washington, D.C. for
continued presenration.

From the fall- of 1973 to JuIy 1980, over 400 wi]d canids were exanined by the
recovery progran. Of that nurnber, only 40 aninals were adrnitted to the
breeding/certification progran as probable red wolves. Due to the
complexities of hybridization, final "proof" of the genetic integrity of the
anirnals could be determined only through the captive breeding process itself.
Offsprir€ born to the progran were rnaintained for 1 year and examined
quarterly for the purpose of confirming the initial identification of their
parents. A nunber of early litters were determined to be hybrids. Hybrid
offspring and the suspected hybrid parents were thus systematically renoved
fron the program. In some cases the parents of hybrid litters had to be bred
with other wolves to produce a second litter that r+ou.l-d determine whieh of the
lm.rents of the original litter r.ras the wolf-like hybrid. A-l-though nore of the
original 40 wild canids in the progran may have been true red wolves, short
life spans, linited breeding facilities, and r-rravoidable medical problens such
As arl outbreak of Parwo Virus resu-Lted in only 17 of the aninral-s becoming the
for:nding stock of the red wolves existing today. The remains of all canines
in the breeding/certification program, inch-rding those captively produced,
were saved for preserrration at the llniversity of Puget Sound, Tacorna,
Washington.

In the fall of 1984 the red wol-f captive breeding prograrn r,ias aceepted by the
Arnerican Association of Zoological Parks and Aquarirms (AAZPA) for developnent
of a Species Survival Plan (SSP). This ensured the integrity of all red wolf
captive breeding efforts and greatly enhanced the Serwice's responsibility to
properly carry out a selective breeding progran for the species. The nain
thrust of this cooperative effort is to ensure the genetic integrity of the
red wolf under captive conditions.

Ttre red wolf captive breeding'program has evolved into the most successful
endangered species captive effort in the tinited States. The Point Defiance
Zoo continues to adrninister the progran through an arrmral contract with the
Fish and Wildlife Senrice. Under the leadership of l,lr. Roland Smith, the zoo
won the prestigious Edward H. Bean award in 1987 for its leadership in long-
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tern red wolf captive breeding. In adrtition to the contra.et facility
adrninistered by ttre Point Defiance Zoo, there are six other zoos in the tinited.
States that are participating in the red wolf recovery prograln. These are the
Audubon Fark Zoo' New Orleans, Louisiarra; the A-l-exandria Zoological Park,
Alexandria, Louisiarra; the Texas Zoo, Victoria, Texas; Burnet park Zoo,
Liverpoolr New York; the Tallahassee Jtrnior Muser:m, Tall-ahassee, Florida; and
the Wild Canid Survival and Research Center, I{oIf Sarrctuary, Eureka, l"lissouri.
At the tjme of this writing, there are 80 red wolves in existence; of these,
eight are in the wild at Alligator River National Wildlife Refuge, and the
remainder are in various coptive facil_ities in the thlited States.

In 1978, due to increasing responsibilities at the Anahuac National Wildlife
Refuge, Mr. Russel W. Clapper resigned his position as Team Leader of the Red
Wolf Recovery Team. The administrative responsibility for the recovery team
Fxas then transferred from the Southwest Regional Office to the Southeast
Regional Office in Atlant^a, C'eorgia, and I*{r. David W. Peterson (FItrS) was
appointed as the new Teann Leader. l{r. Abratran and Mr. Herring remained on the
recovery team; however, with the center of recovery actions moving to the
southeast, the Texas Parks ard Witdlife Departrnent w-ithdrew from forrnal
participation on the tean. I'{s. Mary Anne Yor-rrg, a member of the Audubon
Society, r+as appointed as a new tean mernber representing the concerns of
environmental organizations. Mr. warren T. Parker (Fl,rts) r^ras assigned the
responsibil-ity of helping locate a suitable nainland reintrodrrction site for
the red wolf in the Southeast.

V. Early Reintrodrrction Efforts

With the species at least safeEuarded in captivity, program enphasis shifted
to a strategy of reintroduetion. Due to a history of faiLure in previous
attenpts to reintroduce gray wolves in various arens, initial thoughts
centered on .Locating an area where an experimenta.l- reintroduction coul-d be
euployed to test nanagement and public infonration techniques. It r*as only
reasonable to look for strch a temporary project in ttre southeastern Llnited
States within the historic range of the red wolf. Br-rlls Island, a 5,000-acre
islard eomponent of the Cape Ronain National Wil-dl-ife Refi:ge in South
Carolina, was selected for such an ocperiment. A great deal of effort r^ras
e>cpend.ed in coorditt ting a project with local- arxl state official-s and securing
necessary grassroots sutrr1rcrt. A 50-ft. x 50-ft. chain link acclirnation pen
was constnrcted on the island, and on Novernber 3, 1976, a pair of wild-car:ght,
adult red wolves was flown from.T'acoma, Washington, to Charleston, South
Carolina. They were camied by truek and boat to the refuge island and placed
in their pen. On Decernber 13, 1976, they were rel-eased. These two aninals
wandered extensively, Ieaving Bulls Island and goi-ng to nearby Dewees apd
Capers Islands. After 9 days of freedom, the fernale left Capers Island and
$xas recaptured on the nainland. The nale was recaptured within hours on Bu-l-l-s
Island.

Thror:ghout this phase of the project, there was a very positive response frorn
the local populace wtro were genuinely eoncerned for ttre welfare of these
anima]s.
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A second Bu]ls Island reintroduction e>ryeriment was begr:n with the amival of
arrother pair of wild-caWht, adul-t red wolves in Charleston on Jul-y 5, L97i,
This pair of anirnals was kept in the acclination pen for 6 months. Ttre
wolves were fed island prey species during their longer acclimation, and
released on January 5, 1978. The pair remained on BuIIs Is1and and adjacent
Capers Isl-and for over 8 months and obviously a{justed to life on this South
Atlantic coastal island complex. Ttre decision to recapture them was
consistent with the original objective of the experiment. Both ani:nals were
recaptured by use of a tranquilizer dart fired from a pursuing helicopter. It
shou]-d be remembered that both of these releases onto Bu]ls Islarrd were
plarured to be temporary, short-terur projects to work out acclimation and
release techniques. It r.ras concluded that both refeases were successes and
yielded vah.rable infornation for future reintroduction attempts.

For the next 2 years, the Red Wolf Reeovery Team ewah:ated rarious sites for a
possible mainland reintrodrrction project. Sites included Everglades National
Park, and Big Cypress Swarup, Florida, and Ossabaw Island, Georgia. During a
red wolf recovery tenm meeting in Jwre 1978 at Savarrratr, Georgia, a Temessee
Valley Authority (T\/A) representative invited the team to ocanine the
Authority's l,and Between the Lakes (LBL) area in west Kentuclry and Tennessee.

A field review of the LBL site r.ras nade by the Tean during July 1979, and a
fonnal recommendation to initiate a red wolf reintroduction effort r.las nade
to the Regional Director of the Fish and Wildlife Service (FWS) by letter
d,ated September ?, 1979, signed by the Tearn l,eader. A series of meetings to
brief the Kentuclry and Tennessee State hlildlife I'lanagement agencies r+ere hel-d
and the Director of the Service, by letter of August 1, 1980, to TVA's
Chainnarr of the Board of Directors, reguested TVA to forrnally consider a red
wolf reintrodrrction proposal at LBL. Over the next 3 years, a great deal of
coordination and interagency work nas a,ccomplished. In July 1982 a Red Wolf
Recovery PIan was approved by the Service. AIso, a forttal proposal to
reintrodrrce red wolves at LBL r.ra"s published in October 1983 (Carley and
Mechler 1983). In Juure 1983 T/A and FWS representatives met with Kentucky and
Tennessee CongressionaL del-egations in Washi-ngton to review ttre LBL red wolf
proposal.

Orr September 25 the TVA Boad approved the project and on October 2L, 1983, a
forrual news briefing was held at LBL ntrich described the proposal to the media
and to the public. During the next three weeks, a great deal of rnedia
attention focused on the proposed wolf project at LBL. Both FI,'IS and TVA
persorurel presented nqss media tr)rogralnsr in an effort to inforru the l-ocal-
public about the plight of ttre red wolf , the tnre nature of the anin'al, and
the detail-s of the reintroduction proposal. During the last week of November
and ttre first 2 weeks of Decenber 1983, three prblic meetings were held in
Kentueky (Xenttrcky Le.ke State Park, Bowling Green, and Lexjrrgton), and four
public meetings were held in Tennessee (Paris, Dover, Clarksville, and
Nashville).

Public input llas generally mixed in both states, but organized opposition fron
environmental, livestock, and hr:nting interests evolved into a najor factor
that politically doomed the proposal. Particularly outspoken opposition cane
frour Stewart County, Teruressee, the only Teruressee Couurty bordering I,BL by



10

land' wtrere nearly 100 percent of those attendir€ the Dover public meeting
opposed the project. Another najor contrihrtirui factor was the reaction of
hmters r.tro feared that the presence of red wol-ves on LBL woul-d. result in
injunctions and court actions by protectionist groups to stop hgnting on the
area. This view was reinforced by letters from Defenders of Wildlife and. the
Hr.unane Society of the thited States that voiced objections to the LBL
reintroduction. These environmental groups expressed concern that
reintroduced red wolves would not have complete protection of the Endangered
Species Act.

Based on these and other relevant points of contention, the Tennessee
Wifdlife Resources Agency unanimously rejected the LBL red wolf proposal at apublic meeting on January 6, 1984. shortly thereafter, the Kentucky
Department of Fish and Wildlife Resources adopted a simi-Iar statement of
opposition. the Service withdrew the proposal in view of these events.

In retrospect the LBL proposal was certainly welf thought out and carefully
conceived. It noli appears, however, that not enough time r*as al-located to
working with local officials and the public. More time should have been
directed to those interests that l-ater surfaced in organized opposition to the
reintroduction of any predator. The spread of the coyote into the LBL area
during the earl-y 1980s also complicated the process and raised serious
biological questions about potentiar interbreeding. Arso, a.rministrative and
decision-rnaliing processes involved in dealing with four d-istinct agencies
(TVA, FWS, and the wildlife agencies of Kentucky an Tennessee) nrade qui-ck
resolution of any problern more difficult.

A great deal was ]earned from the LBL project, and these hard.-taught lessons
were soon to be applied in eastern North Carotina.

\I[. Reintroduction at Afligator River National Wildfife Refuge. North
Carol-ina: Islarrd hopagation Strategy.

In lla'rch 1984 the hr:dential Insurance Conpany donated nearly 120,000 acres of
freshwater riverine sl^ralnp, pocosin, and brackish marsh habitat to the Fh,S in
Dare and Tyrrell Cowrties, North Carolina. Ttrese lands were later to become
the Afligator River National Wildlife Refuge. Fiel-d stud.ies conducted by the
North Carolina Biological Survey (NCtsS) (Potter 1982) and later work jointly
done by NCBS and FI{S personnel indicated that the refuge harbored a moderate
to good prey base for red wolves. In artditionr intensive surveys indicated atotal absence of coyotes and fera.I dogs. Ttrere is no livestock in the eounty,
and the mainland portion of the corurty (see nap No. 2') is sparsely populated.

After prey surveys were completed, a great deal of time wa^s d.evoted to
developing a favorable public clinate for such a project. Initial efforts
were directed at naior environrnental organizations, and a meeti-rrg held in
Washington, D.C. ' was an effort to solicit the help of these grotrps. Soon
aftenardr a detailed reintroduction proposal- r+as developed (Parklr 1g8?a).
the North Carolina Congressional delegation was thoroughly briefed on the
proposalr qs lras the North Carolina Witdlife Resources Comnj,ssion, the
Cormissioner of Agricul-ture, and the Governor's staff. In concert with



Map No. 2

ALLIGATOR RIVER NATIONAL WILDLIFE REFUGE
DAR€ AXD TYtiELL COUI{TIES, NOR'H CAiOLINA

sol,'I1) |

urrtlD lttttt
flli rlo llULtR lllvu

o trll
ttrl l^tllo{ P: R.lGdr Ctty

tirr

r,

rrd{t\ >

sl.

orr Ltfirina

\)'
ta,?\

"-='E
li,

Fltf,'. l-r
Loc^llor rl?

I i:',,3"

c go lrF atts ttlt

Iabi-,

tltir*.
tuy

.!
HC6i-.

Ytclitw rlt
aroirtaala 

- 

af,at

F- il.t!:'z
HH

\\-lJ\

\',v\
,\

t:
Ir

bl-

! I a l lrll



12

these conta,cts, the Dare Cor:nty Comissioners were briefed. Nr.unerous personal
cont:.cts were nade with local citizens, especially prominent hr-urters and
trappers. Ttre new refuge ruEurager, Mr. John Taylor, provided great assistance
in working with the citizens of Dare County.

Dare Cor.rrty residents are deeply rooted in outd.oor pursuits. ltrany continue
to earn part or all- of their income from corrnercial fishing and shellfishing.
Huntin€i, fishing, and trapping are the norn for nany of these residents. Some
viewed with great suspicion the Federal Governrnent acquirir€ essentially the
najor portion of their county. A series of four publie meetings held in
February 1986, however, cl-earl-y demonstrated that as long as traditional
usages of the new refuge were not significantly altered, the local public
woul-d support a red wol-f reintroduction effort. Based on this infor"mation,
the Regional Director of the Southeast region of the Fish and Wildlife
Service, in consult"ation with the Director of ttre North CaroLina Wildlife
Resources Comnission, deternined that the project r+as feasible. Field work
Nas completed, pens were constructed, and a special regu-l-ation designating rd
wolves reintroduced at Alligator River National Wildlife Refuge as
experirnent^aI ard nonessential r*as promuLgated and published in the Federal
Register on November 19, 1986 (Fed. Ree. 51:41790-41796). Four pairs of aduLt
red wolves were ship@ from Tacorna, Washington, to the refuge on November L2,
1986.

A new Red l,Jolf Recovery Tearn was appointed. Menbership included Roland Shith,
Assistant Director of the Point Defiance Zoo, Ta.corna, Washington; BilI MaIIoy,
Administrative Director of the Wild Canid Survival and Research Center,
Eureka, Ilissouri; Dr. I'lichael Pelton, University of Tenrressee, Xnoxville,
Tennessee; Don Wood, Florida C€ne ard Freshr.rater Fish Corrdssion, Tallatrassee,
Florida; Curtis Carley, FWS, Albuquerque, New Mexieo; and Warren Parker, Tepm
Leader, U.S. Fish ard Wildlife Serwice, Asheville, North Carolina. Dr.
L. David Mechr U.S. Fish and Wildlife Serwice, St. Paul, l'linnesota, serves as
tean technical advisor, and I'4s. MaJ:J'Anne Yor.rrg, U.S. Fish and Wildlife
Senrice, Atlant^a, Georgia, serves as Regional Office team advisor. Mr. l{alloy
and Mr. Carley resigned soon after their appoinfunent. Dr. Vietor Nettles,
School of Veterinary Medicine, Ilniversity of Georgia, replaced Mr. Malloy.
Team neurbership was eompleted with t-he appointment of Dr. U.S. Seal, Vetera.ns
Adm:inistration Hospit^alr St. Paul, Miruresota. The first team meeting was held
at the refi:ge on Decenber 2 and 3, 198?.

A primary fa.cet in developing the Al-ligator River Refuge project was the use
of a speeial trackir€ collar that also had t-he capability of injecting an
imrobilizing drug upon radio comand (Mech, et al. 1984). The delivery of
these collars wa-s expected in laay 1987. Because of unexpected delays in
develognent of the 3-M Corporation "capture collarr" wolves were not released
tntil Septeurber 1987, a najor deviation frour the proposed spring 1987 release.
ltrese eight animals .djusted well to their new environment. Tt+o fenales died
dr.rring Deeember 1987. Or Jarn:ary 22, 1988, three arrrlitional pairs of wolves
were ship@. to the refuge, as previously planned, along with two repla,cement
femal-es. Ttrese replacernent females were paired with the two originally
relea.sed nales after the males were recaptured. These two lnirs were
released back into the refuge on April 12 and 14, 1988, after an 80 and 82-day

"psfimntion 
period.
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A strategy to propagate wild red wolf offspring r+as initiated on November 1g,
1987, r.rhen a pair of adult wolves was shipped from the captive breedir€
project in Washington state to Cape Romain National Wildlife Refuge, South
Carolina. These anfunals were placed in arr acclimation pen on Bulls Island and
were allowed to breed. On April 22, 1988, four pups were born, three of wtrich
survived. It is hoped that these pups will afiust to the wild. If a1I goes
as planned, the young will be captured at about 10 months of age and utilized
as wild anima-ls in either a reintroduction effort or in the captive breedingproject (Parker 1987b).

\[I. Recovery Potentials and l,jarragenent Strategies

During the trapping program of the earry 19?0s, project personrrer were
irnpressed with the terracious ability of red wolves to suru'ive. Unfortmately,
the wild for-mding stock that for:ned the origins of the red wolf captive
breeding program have now essentially passed from the scene (only 2 of the 17
founders survive to this date). As anticipated,, preliminary e>.lreriences
gained at Al-ligator River Refi:ge irrC.icate that Fz and Fs captive offspring can
arriust and naintain thernselves in the wild if provided the opporturrity.

It shoul-d be noted that practically all of the infonnation published on the
species is based on studies conducted in the coastal prairie and narshes of
l,ouisiana arxl Texas. Since these habitats are considered to be narginal red
wolf range, it is with great interest that we can now obserrre this wrique
aninral- in what is thought to be better rarrge.

TLre Indian belief that people and wolves can coexist in har:nony has only
recently b,egun to be accepted by ttre rest of the Anerican public (Nee and
Oakley 1986). In modern Ameriea, the degree to r*rich wolves can exist in the
presence of hr,rnrans is dependent on the attitr.rdes of people l-iving within a3d
adiacent to a wolf reintroduction site. Potential release sites shouLd not
be excluded from consideration becanrse of hwnan presence, rm-less that presence
poses a direct threat to the sunrival of the reintroduced wolves.

Based on experiences gained with red wolf reintroduction attenpts, it appears
that ttre longer wolves .have been absent from a locality, tlre better the
chances are of gaining public a.ccept:nce of a project. This nay b due to a
Iack of preconcei-ved ideas regarding wolves and their potential for disrqpting
hunan lives and activities. heconceived fears and coneerns of predatory-
wildl-ife are generally rooted in a lack of rurderstand.ing and. also in
trad.ition. A better educated public is a more reeeptive public, and this
underscores the necessity of workir€ closely with ttre local populace when apossible wol-f reintroduction site is identified.

With public sup1rcrt, a wolf reintroduction can succeed anywtrere there is
sufficient range and arr abr-rrdance of prey species. Realistically, however,
there are few areFs within the historic range of the red wolf where najor
mainland reintroductions can be contenplated. lherefore, these rernaining
areas rnust be examined earefully and well thought out strategies must be
t^ailored to fit a specific site.
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hobably the biggest factor weighing against the red wolf recovery effort is
the public notion that the species cannot survive in any association with
coyotes. This conclusion is based on poorly wrderstood factors that
surrounded the "hybrid sr-rann" that swept across wtrat r,las left of red r+olf
range in the 1970s (carley and Mechler 1983). sirrply put, when red wolf
numbers in Louisiana arrd Texas were at extrerne lows, it becarne difficul-t, and
in some cases impossible, for a lone red wol-f to locate a mate. tjnder these
unusual circr.unstartces, interbreedj-ng with coyotes tooh place, and indeed the
red wolf as a species cane dangerousry close to losing its identity.
Speciation, however, is a most powerful- force in nature. Red wolves and
coyotes existed for thousands of years in central Texas and Oklatrona in
allopatric harrnony. I'{an's intervention ultj.nntely created a set of
circr.mstances that simultaneously delrastated red wolf habitat and populations.
This alteration of a naturally occurring systeur pernnitted the more adaptable
coyote to fill vacant, altered habitats. hihen narr's attention finally turned
to the plight of the red wolf, there r*as onLy a relict population to exannine.
We carr now sunnise that this poprlation had been tempered by a host of
biological as well as environnental factors.

In examining canid. literature, it becoures obvious that there is a hierarchy
anong the various species. A recent investigation by Sargeant et al. (198?),
demonstrates spatial relationships between coyotes and red foxes in North
Dakota. This study eonch:ded that a red fox popr-rlation woul-d g:radually
decl,ine as the coyote population increased. Other investigators have drawn
the sarne conch:sions regarding coyote-gray wolf range overlaps (Carbyn 1982,
Mech 1970). Of special note are studies retrrcrted on by Berg and Chesness
(1978) ard Ful-l-er and Keith (1981) who concluded that coyotes avoid wolf
temitories.

Since there are few large areas left within the historie rar€e of the red woLf
that are suit^able for reintroduction purposes, it is of great importance that
these areas be critically exanined as soon as practical. Ttris is fmstrated,
however, with the sure lorowledge that at least 80 percent of this historic
r€nge is now occupied by coyotes. Ttrerefore, it is imperative that carefully
designed projects be developed and executed that would actually mea"sure
imlncts of red wolves introdr-rced into areas with resident popr:l-ations of
coyotes. If red wolves ca.n indeed mimic gray wolves in competition with
coyotes on good range' and thus develop a s}zrpatric or allopatric
relationship wittr resident coyotes, then long-term recovery objectives for the
species would become much more attainable.

In the interim' special red wolf propagation projects on srnal1 controlle{
island components of the National Wildlife Refuge systen and National Fark
system larrds are of special interest. Yor:ng wild wolves born on these islands
woul-d be utilized in possible reintroduction efforts and in various captive
breeding projects. Yet even with ttrese srnall island projects and one or two
nnjor nai-nland projects, the genetic vigor of the species is going to have to
be heavily augnented with various captive breeding projects thro4hout the
finited St"ates. This reality is best oqpressed in numbers of red wolves that
can be pla.ced and nanaged in the wild. This figure would likely never exceed.
300 animals. To naintain genetic rrariation and retand genetic drift within
the species, it is likely that 200 to 250 red worves wirl have to be
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continuall-y naintained in captivity. These figures were derived from
dernographic and genetic str-rlies condrrcted for the Species Survival Plan (SSP)
by Dr. Tom Foose and Dr. U.S. Seal (personal cormunication). An interchange
of anfunals to and from the wild to and from captivity would also be necessary.

I-ong-tern nanragement must inch:de the capture or possible destnrction of
errant red wolves. As already evidenced with the Al-]-igator River Refuge
project, wolves can be lost in recapture efforts. Beyond this ever present
potential, a successful red wolf recovery prograJn must one day come to grips
with population reduction at various times. This will happen as atr
established population breeds, disperslng young that will try to colonize
areas beyond the boundaries set aside for the wolf project (Mech 1979).

Managenent strategies should eontinue to focus on long-tentr recovery
objectives, wtrile building daily on a base of biological oqperience beinC
gained at reintroduction, propagation, and captive breeding projects. Nee and
Oakley (1986) correctly identify the issue, however, wtren they state that wolf
nanagernent is a public issue, and "public education about wolves may have more
to do with their survirral than all the recovery plans in ttre worl-d.
Biologists are bettfurg tlrat the more we Isxow about wolves, the more we wil-l
want to protect then and ensiure their su:lrival . "
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